A 69-year-old patient with a malignant right pleural effusion experienced an inadvertent chest tube insertion through the hepatic vein, which ended up in the right ventricle. This rare complication occurred using a 14-Fr Thal-Quick chest tube (Seldinger method). The chest tube was successfully removed in a non-operative approach.
INTRODUCTION
Malpositioned tubes are one of the complications that can occur during closed thoracostomy drainage. This can result in abdominal, vascular thoracic, and heart injuries [1] . A chest tube placed in the right ventricle (RV) through the hepatic vein via the inferior vena cava (IVC) is a very rare complication that has never been reported previously. Treatment options for abdominal injuries range from complete surgical repair to percutaneous intervention [1] . We report a rare case of a malpositioned tube in the heart, which entered via the hepatic vein and was successfully removed under the fluoroscopic guidance.
CASE PRESENTATION
A 69-year-old man was diagnosed with T4N3M0 lung adenocarcinoma. He was admitted to our hospital with complaints of persistent cough after receiving chemoradiation therapy. The initial chest X-ray showed a large pleural effusion. However, the limited chest computed tomography (CT) taken during radiotherapy for field modification 6 days ago revealed the elevated right hemidiaphragm at the level of patient's nipples along with minimal pleural effusion ( Fig. 1A and B) .
Overlooking this chest CT scan, a 14-Fr Thal-Quik chest tube was introduced over the guidewire with the Seldinger method under ultrasonographic guidance. During the procedure, the patient was stable initially but became confused and collapsed suddenly. After detecting whether 700 ml of venous blood was drained, the drain catheter was clamped, and the chest compression was performed for 4 min until the spontaneous circulation was restored. The patient was transferred to the intensive care unit for complete monitoring.
Contrast-enhanced chest and abdomen CT scans were performed after the patient had stabilized. The images revealed that the chest tube had made its way through the chest wall, the hepatic vein and the IVC to the RV (Fig. 1C and D) . After retracting the drain catheter about 5 cm to locate the tip of the catheter at the IVC, the patient was closely observed for 12 h to assess the risk of possible major hepatic haemorrhage, abdominal injury and arrhythmia. The portable echocardiogram showed no remarkable findings. The patient was sent to the intervention room. Through a thoracostomy drain tube, a 0.035 00 guidewire was introduced first, then a 5-Fr Kumpe catheter was introduced over the guidewire. The track embolization was done with a 6-mm Amplatzer vascular plug IV through a 5-Fr Kumpe catheter without periprocedural events ( Fig. 2A) . On postintervention Day 26, the patient was discharged after receiving scheduled chemotherapy. Four months later, a follow-up CT scan showed a well-placed 6-mm Amplatzer vascular plug IV (Fig. 2B) .
DISCUSSION
The closed thoracostomy drainage is a commonly performed procedure for pneumothorax, pleural effusion and many other diseases [2] . Despite its benefits in relieving symptoms and treating the disease, the procedure of the closed thoracostomy has potential for morbidity and mortality. To reduce the risk of complications during a closed thoracostomy, the Seldinger technique is applied during the procedure with a guiding catheter such as a Nelaton or a Thieman catheter [3] . In our case, a 14-Fr Thal-Quick chest tube, using the Seldinger technique, was misplaced in the RV through the hepatic vein via the IVC.
To our knowledge, this is the first report of a tube misplaced in the RV through the hepatic vein via the IVC. Therefore, experience in treatment for this serious but rare complication is limited in our centre. Similar to the decision made on our patient to treat in a non-operative manner, successful removal of a malpositioned chest drain within the liver by embolization of the transhepatic track was reported in 2009 [4] .
CONCLUSION
A misplaced tube in the heart through the hepatic vein during thoracostomy is a rare but potentially serious complication. Hepatic track embolization is a feasible treatment option for haemodynamically stable patients and with no evidence of major hepatic haemorrhage. 
